The construction of large reservoirs results in the formation of tributary 8 bays, and tributary bays are inevitably influenced by the backwater jacking and 9 intrusion of the main reservoir. The hydrodynamic conditions and the environmental 10
or other tributaries of the TGR, it has been found that the nutrients in tributary bays 85 did not originate solely in the tributary basins but instead were mainly from the main 86 stream of the Yangtze River and that the nutrient levels were affected by constantly 87 changing hydrodynamic conditions across seasons (Holbach et al., 2014; Yang et al, 88 2018; Zheng et al., 2016) . Some scholars found that a rise in the water level may lead 89 either to a rise in the chlorophyll content or to a decline in the chlorophyll content, is the channel width; q is the discharge; t denotes the time; g is the 158 https://doi.org/10.5194/hess-2020-63 Preprint. Discussion started: 18 February 2020 c Author(s) 2020. CC BY 4.0 License. acceleration of gravity; α is the angle of the riverbed with respect to the 159
x-direction; represents pressure; and are the lateral average shear stress 160
in the x-direction and z-direction, respectively; and represent densities; 161 and h are the water surface and water depth, respectively; and is the water 162 temperature. 163
The universal transport equation for scalar variables, such as temperature and 164 chemical oxygen demand (COD), is as follows: 165
where is the laterally averaged constituent concentration; and are the 167 temperature and constituent dispersion coefficient in the horizontal and vertical 168 directions, respectively; represents the lateral inflow or outflow mass flow rate of 169 the constituent per unit volume; and denotes the laterally averaged source/sink 170 term. 171
Heat exchange at the water surface includes net solar shortwave radiation, net 172 longwave radiation, evaporation and conduction. The surface heat exchange is 173 computed as follows: 174
where is the net rate of heat exchange across the water surface; is the 176 incident shortwave solar radiation;
represents the incident longwave radiation; 177 and represent the reflected solar radiation of shortwave and longwave 178 radiation, respectively; is the back radiation from the water surface; is the 179 https://doi.org/10.5194/hess-2020-63 Preprint. Discussion started: 18 February 2020 c Author(s) 2020. CC BY 4.0 License.
evaporative heat loss; and
represents the heat conduction. 180
Model validation 181
The water quality at the Tangxi River Bridge was monitored in 2017, and the data 182 were used to verify the model. The Tangxi River Bridge is 18 km from the confluence. 183 Due to the low water level of the main reservoir, the backwater did not reach the 184 Tangxi River Bridge from June to August. Therefore, only the data from January to 185 May and from September to December were selected to verify the simulated results of 186 water temperature (T), ammonia nitrogen (NH3-N), total phosphorus (TP), and total 187 nitrogen (TN). COD values were not measured. 188
The results showed that the simulated values of T, TP and TN fit well with the 189 measured values. The minimum difference in T between the simulated value and the 190 measured value was 0.6 ºC, the maximum difference was 4.7 ºC, and the error 191 percentage between the simulated values and the measured values ranged from 3 -192 29%. The minimum difference in TP between the simulated values and the measured 193 values was 0.004 mg/L, the maximum difference was 0.03 mg/L, and the error 194 percentage between the simulated and measured values ranged from 5 -34%. The 195 minimum and maximum differences in TN between the simulated and measured 196 values were 0.02 mg/L and 0.26 mg/L, respectively, and the error percentage ranged 197 from 3 -38%. For NH3-N, the differences between the simulated and measured values 198 were greater than 0.3 mg/L, and the error percentage was greater than 30%. The 199 degradation process of NH3-N usually exhibits characteristics and there are many 
Boundary conditions 211
The boundary conditions of the calculation included the meteorology, water 212 temperature of the inflow, discharge flow, water quality and water level of the TGR. 
Simulation of eutrophication 228
The comprehensive nutrition index (TLI(∑)) method (Carlson, 1977) The formula for calculating the TLI(∑) is as follows: 238
where TLI(∑) is the comprehensive nutrition index; W j represents the correlation 240 weight of the nutrition state index of the j-th parameter; and TLI(j) denotes the 241 nutritional status index of the j-th parameter. 242
Considering chlorophyll-a (chla) as the reference parameter, the normalized 243 correlation weight formula of the j-th parameter is as follows: 244
where is the correlation coefficient between the j-th parameter and the reference 246 parameter chla and m represents the number of evaluation parameters. 247
The correlation coefficients and 2 between chla and other parameters are 248 shown in Table 3 (Li and Zhang, 1993) . 249 250 251 252 https://doi.org/10.5194/hess-2020-63 Preprint. Discussion started: 18 February 2020 c Author(s) 2020. CC BY 4.0 License.
Table 3 253
The correlation coefficients and 2 between chla and other parameters. 
Water temperature 352
The water temperature distribution of the tributary bay in different months is 353 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Zone-2 68% 65% 58% 25% 33% 31% 74% 80% 61% 60% 70% 65% Zone-1 32% 35% 42% 75% 67% 69% 26% 20% 39% 40% 30% 35% water level 171. August and gradually increased from September to October. The water temperature in 370 the middle reaches was slightly lower than the temperature at the confluence and the 371 tail of the tributary bay from January to February and from November to December. 372
The vertical water temperature in the confluence is shown in Fig. 8b . Affected by 373 solar radiation and air temperature, the water temperature at the surface was relatively 374
higher than that at the bottom ( The average water temperatures of Zone 1 and Zone 2 in different months are 379 shown in Fig. 8c . The average water temperatures of Zone 1 and Zone 2 were similar 380 from March to June and in September, while a difference of more than 1.5 ºC existed 381 in other months. As the water of Zone 1 mainly came from the upstream of the 382 tributary bay, it was significantly affected by the air temperature (Mohseni and Stefan, 383 1999). Zone 2 was mainly affected by the backwater from the main reservoir. 384 Therefore, the average water temperature in Zone 1 was higher than that in Zone 2 in 385 summer, and the average water temperature in Zone 1 was lower than that in Zone 2 in winter. 387 
Water quality 394
As shown in Fig. 9 , the COD concentration in the tributary bay ranged from 0 -13 395 mg/L. There was no significant difference in COD concentrations between the tail of 396 the tributary bay and the backwater from the main reservoir, both of which had values 397 between 8 and 11 mg/L. With a decreasing trend along the bay, the concentration of 398
COD reached a minimum value at the intersection of Zone 1 and Zone 2. 399
The NH3-N concentration in the tributary bay was in the range of 0 -0.3 mg/L 400 ( Fig. 10 ). Since the concentration of NH3-N in the tail of the tributary bay was higher 401 than that of the backwater from the main reservoir, the concentration of NH3-N in 402
Zone 1 was higher than that in Zone 2 from January to March and July to December. 403
There was no significant difference in NH3-N between the tail of the tributary bay and 404 the backwater from the main reservoir in April to June. Additionally, with a 405 decreasing trend along the bay, the concentration of NH3-N was lower at the 406 intersection of Zones 1 and 2 than at the tail of the tributary bay or the confluence. 407
The distributions of TP and TN proved that the nutrients in tributary bays did not 408 originate solely in the tributary bays but instead were mainly from the main reservoir 409 and that the nutrient levels were different across seasons. The distributions of TP and 410 TN in the tributary bay were almost the same. The concentration near the confluence 411 was relatively high. With the mixing of the water from the tail of the tributary bay and 412 the backwater from the main reservoir and with the degradation of water quality, the 413 concentrations of TP and TN gradually decreased. In particular, the concentration of 414 TP was in the range of 0.04 -0.12 mg/L, and the concentration of TN was in the range 415 of 0.8 -2.1 mg/L. The concentrations of TP and TN in Zone 2 were higher than those 416 in Zone 1. There was an obvious quality concentration boundary in the tributary bay, 417 which was basically consistent with the regional boundary of the flow field. 418 Furthermore, there was an obvious transition zone near the quality boundary in (1) The intrusion was weak when the water level of the main reservoir dropped, 502 and the tributary bay was mainly affected by the backwater jacking of the main 503 reservoir. Conversely, when the water level of the main reservoir rose, the tributary 504 bay was mainly affected by backwater intrusion from the main reservoir. Since the 505 backwater intrusion brought serve vertical mixing of water that was not conducive to 506 the growth of algae, the controlling measures of eutrophication could contrapuntally 507 be proposed in the time that the water level of the main reservoir dropped. 508
(2) The water from the tail flowed along the surface of the tributary bay or sank to 509 the bottom in each month. The backwater from the main reservoir entered the 510 confluence at different depths simultaneously, forming one or two circulations in the 511 tributary bay. The backwater had a greater impact on the tributary bay when the main 512 reservoir was at high water level and had a smaller impact when the main reservoir 513 was at a low water level. 514
(3) The water temperature of the tributary bay was not greatly affected by the 515 backwater from the main reservoir. The water qualities in different parts of the 516 https://doi.org/10.5194/hess-2020-63 Preprint. Discussion started: 18 February 2020 c Author(s) 2020. CC BY 4.0 License. tributary bay were quite different. The concentrations of COD and NH3-N in the 517 tributary bay were generally higher at the two ends of the bay and lower in the middle. 518
The concentrations of TP and TN were higher at the confluence and lower at the tail 519 of the tributary bay. Moreover, for TP and TN, there was an obvious quality 520 concentration boundary in the tributary bay, which was basically consistent with the 521 regional boundary of the flow field. The concentrations of TP and TN were higher in 522 the side near the confluence than that in the other side. 523
(4) Nutrients in tributary bays were mainly from the main reservoir and the 524 nutrient levels were affected by constantly changing hydrodynamic conditions and 525 environmental factors across seasons. According to the simulation of eutrophication, 526 the TLI(∑) values within 0.5 km of the confluence were relatively high. Considering 527 the influence of hydrodynamics, water temperature and water quality, the risk of 528 eutrophication of the tributary bay was high within 0.5 km of the confluence in May 529 and June. 530 (5) Though the nutrients in tributary bays were mainly from the main reservoir, 531 the backwater effect of the main reservoir didn't influence the water environment of 532 the whole tributary bay. Therefore, we can focus on the areas that are more affected 533 by the main reservoir and propose protective measures targeted at these areas. Declaration of Competing Interest. We declare that we have no known competing 556 financial interests or personal relationships that could have appeared to influence the 557 work reported in this paper. 558 https://doi.org/10.5194/hess-2020-63 Preprint. Discussion started: 18 February 2020 c Author(s) 2020. CC BY 4.0 License.
